Stable inheritance and expression of the CMS traits introduced by asymmetric protoplast fusion.
The donor-recipient protoplast fusion method was used to produce cybrid plants and to transfer cytoplasmic male sterility (CMS) from two cytoplasmic male-sterile lines MTC-5A and MTC-9A into a fertile japonica cultivar, Sasanishiki. The CMS was expressed in the cybrid plants and was stably transmitted to their progenies. Only cytoplasmic traits of the male-sterile lines, especially the mitochondrial DNAs, were introduced into the cells of the fertile rice cultivar. More than 80% of the cybrid plants did not set any seeds upon selfing. Sterile cybrid plants set seeds only when they were fertilized with normal pollen by hand and yielded only sterile progenies. This maternally inherited sterility of the cybrid plants showed that they were characterized by CMS. The CMS of cybrid plants could be restored completely by crossing with MTC-10R which had the single dominant gene Rf-1 for restoring fertility. These results indicated that CMS was caused by the mitochondrial genome introduced through protoplast fusion. The introduced CMS was stably transmitted to their progenies during at least eight backcross generations. These results demonstrate that cybrids generated by the donor-recipient protoplast fusion technique can be used in hybrid rice breeding for the creation of new cytoplasmic male-sterile rice lines.